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Interlab oratory  Inter comparisons 
of 

500-watt  Tungsten-Filament  Standards 
of  Luminous  Flux 

by  Velma  Io  Bums 


Abstract 

A group  of  six  inside-frosted  and  seven  clear  5>00-watt  lamps  were 
measured  by  eight  laboratories . The  average  luminous  flux  was  96U7  lumens 
for  the  frosted  lamps  and  95>Ui  lumens  for  the  clear  lamps.  The  average  of 
the  percent  deviations  from  the  overall  average  for  the  eight  laboratories 
was  .39$  in  the  case  of  the  inside  frosted  lamps  and  .3h%  in  the  case  of 
the  clear  lamps* 


I.  Introduction 

This  intercomparison  was  undertaken  to  determine  the  uniformity  of 
measurements  of  luminous  flux  for  these  types  of  lamps  at  the  participating 
laboratories.  The  laboratories  participating  and  the  order  of  reading  are 
as  follows : 

I.  Champion  Lairp  Works 

11(a).  Syl vania  Electric  Products,  Inc.  (using  60  in.  sphere 

3 runs) 

II  (b).  Syl  vania  Electric  Products^  Inc.  (using  100  in.  sphere 

2 runs) 

III.  Electrical  Testing  Laboratories,  Inc. 

IV.  Westinghouse  Lamp  Division 

V.  Duro  Test  Corporation 

VI.  General  Electric  Company 
VII  o National  Bureau  of  Standards 
VIIIo  Electrical  Testing  Laboratories,  Inc. 

IX.  Sylvania  Electric  Products,  Inc. 

X.  Interlectric  Corporation 

XI.  Champion  Lamp  Works 

The  order  in  which  the  laboratories  made  their  readings  was  chosen  to 
reduce  shipment  of  the  lamps  as  much  as  possible.  Each  laboratory  followed 
its  own  cus tanary  procedure  in  making  the  measurements.  The  Electrical 
Testing  Laboratories  Inc.,  §yl  vania  Electric  Products  Inc.,  and  Champion 
Lamp  Works  measured  the  lamps  more  than  once  and  all  values  reported  are 
listed  in  the  tables  which  follow.  Only  the  first  values  reported  by  these 
laboratories,  however,  were  used  in  calculating  averages  for  all  laboratories. 


II*  Results  of  Measurements 


The  values  of  current  reported  by  each  laboratory  are  given  in  Table  I. 
The  values  of  luminous  flux  are  given  in  Table  II.  For  all  measurements 
the  lamps  were  operated  at  120  volts. 

The  range  of  the  average  values  in  percent  are  shown  below. 


Lamp  Type 


frosted 

Clear 


Current  Luminous 

Range  Flux  Range 


0.53*  1.6l* 

.72*  1.5W 


An  analysis  of  the  results  was  made  as  follows: 


Let 

F = Luminous  flux  measured  value. 

*La  = Luminous  flux  measured  by  a given  laboratory,  L,  for  a 
given  lamp,  a* 

F * Average  of  all  luminous  flux  measurements  made  by  all  the 
laboratories  for  one  type  of  lamp. 

* Average  luminous  flux  for  all  the  lamps  of  a given  type 
measured  at  a given  laboratory. 

F&  - Average  of  luminous  flux  measurements  made  on  a given  lanp 
at  all  the  laboratories. 

A * deviations 

AL  = FL  - f 

Aa  - *3.  - * 

Hie  residual  error,  V , for  each  lamp  measured  at  each  laboratory,  was 
found  by  the  following  formula 


*-*La  "F  -AL-Aa 

The  probable  error  in  the  average  value,  F^,  is  given  by  the  expression 

pg  . 0.8U53  I* 


n Tn-J 


where  n is  the  number  of  observations 
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The  huge  error  in  FL  is 

HE  ■ U.9  x PE 

The  huge  error  for  each  laboratory  is  a measure  of  how  closely  the 
average  reported  by  that  laboratory  (F^)  represents  measurements  made  at 
that  laboratory#  The  huge  error  for  each  laboratory  in  percent  of  F is 
shown  in  Table  II#  It  can  be  shown  that  laboratories  having  larger 

than  $HE  may  be  on  a basis  of  measurement  different  from  that  of  the 
other  laboratories# 


III.  Discussion 


There  is  fair  agreement  between  the  participating  laboratories  on 
values  of  current  and  luminous  flux*  The  range  in  the  average  values  of 
current  reported  for  frosted  lamps  is  0.5>3$  of  the  average  values  reported 
by  all  laboratories.  For  the  clear  lamps  the  range  is  0.72$.  The  range 
in  the  average  values  of  luminous  flux  reported  for  the  frosted  lamps  is 
1.61/6  of  the  average  of  values  reported  by  all  laboratories  and  for  the 
clear  lamps  the  range  is  1.5U$* 

By  treating  the  average  values  reported  by  each  of  the  eight  labora- 
tories as  a series  of  eight  measurements  and  by  using  the  formula 

HE  * U.9  °^U53£&l 
n^n=l 

the  huge  error  in  the  average  for  all  the  laboratories  (F)  was  found  to 
be  0.61$  for  the  frosted  lamps  and  0.3>3$  for  the  clear  lamps.  Then  by 
using  the  same  series  of  measurements  and  the  formula 

HE  -U.9  °°8Ug3g^ 

■Vn(n-l) 

the  huge  error  in  the  average  reported  by  any  one  laboratory  was  found  to 
be  1.71$  for  the  frosted  lamps  and  l#5l$  for  the  clear  lamps. 

The  average  percent  deviation  in  luminous  flux  values  reported 
is  0.39$  for  the  frosted  lamps  and  0.3U$  for  the  clear  lamps. 
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Inter  lab  oratory  Inter  compar  is  ons  of  Current  in  Amperes 
of  500-Watt  Lamps  Operated  at  120  volts 
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Sinclair  Weeks,  Secretary 


NATIONAL  BUREAU  OF  STANDARDS 
A.  V.  Astin,  Director 

THE  NATIONAL  BUREAU  OF  STANDARDS 

The  scope  of  activities  of  the  National  Bureau  of  Standards  at  its  headquarters  in  Washington, 
D.  C.,  and  its  major  laboratories  in  Boulder,  Colo.,  is  suggested  in  the  following  listing  of  the 
divisions  and  sections  engaged  in  technical  work.  In  general,  each  section  carries  out  specialized 
research,  development,  and  engineering  in  the  field  indicated  by  its  title.  A brief  description  of 
the  activities,  and  of  the  resultant  publications,  appears  on  the  inside  front  cover. 
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WASHINGTON,  D.  C. 

Electricity  and  Electronics.  Resistance  and  Reactance.  Electron  Devices.  Electrical  Instru- 
ments. Magnetic  Measurements.  Dielectrics.  Engineering  Electronics.  Electronic  Instrumen- 
tation. Electrochemistry. 

Optics  and  Metrology.  Photometry  and  Colorimetry.  Optical  Instruments.  Photographic 
Technology.  Length.  Engineering  Metrology. 

Heat.  Temperature  Physics.  Thermodynamics.  Cryogenic  Physics.  Rheology.  Engine 
Fuels.  Free  Radicals  Research. 

Atomic  and  Radiation  Physics.  Spectroscopy.  Radiometry.  Mass  Spectrometry.  Solid  State 
Physics.  Electron  Physics.  Atomic  Physics.  Neutron  Physics.  Nuclear  Physics,  Radioactiv- 
ity. X*ray6.  Betatron.  Nucleonic  Instrumentation.  Radiological  Equipment. 

Chemistry.  Organic  Coatings.  Surface  Chemistry.  Organic  Chemistry.  Analytical  Chemis- 
try. Inorganic  Chemistry.  Electrodeposition.  Molecular  Structure  und  Properties  of  Gases. 
Physical  Chemistry.  Thermochemistry.  Spectrochemistry.  Pure  Substances. 

Mechanics.  Sound.  Mechanical  Instruments.  Fluid  Mechanics.  Engineering  Mechanics. 
Mass  and  Scale.  Capacity,  Density,  und  Fluid  Meters.  Combustion  Controls. 

Organic  and  Fibrous  Materials.  Rubber.  Textiles.  Paper.  Leather.  . Testing  and  Specifica- 
tions. Polymer  Structure.  Plastics.  Dental  Research. 

Metallurgy.  Thermal  Metallurgy.  Chemical  Metallurgy.  Mechanical  Metallurgy.  Corrosion. 
Metal  Physics. 

Mineral  Products,  Engineering  Ceramics,  . Glass.  Refractories.  Enameled  Metals.  Concret- 
ing Materials.  Constitution  and  Microstructure. 

Building  Technology.  Structural  Engineering.  Fire  Protection.  Air  Conditioning,  Heating, 
and  Refrigeration.  Floor,  Roof,  and  Wall  Coverings.  Codes  and  Safety  Standards,  Heat 
Transfer. 

Applied  Mathematics,  Numerical  Analysis.  Computation.  Statistical  Engineering.  Mathe- 
matical Physics. 

Data  Processing  Systems.  SEAC  Engineering  Group.  Components  and  Techniques.  Digitul 
Circuitry.  Digital  Systems.  Analog  Systems.  Application  Engineering. 

9 Office  of  Basic  Instrumentation.  • Office  of  Weights  and  Measures. 

BOULDER,  COLORADO 

Cryogenic  Engineering.  Cryogenic  Equipment.  Cryogenic  Processes.  Properties  of  Materials. 
Gas  Liquefaction. 

Radio  Propagation  Physics.  Upper  Atmosphere  Research.  Ionospheric  Research.  Regular 
Propagation  Services.  Sun-Earth  Relationships.  VHF  Research. 

Radio  Propagation  Engineering.  Data  Reduction  Instrumentation.  Modulation  Systems. 
Navigation  Systems.  Radio  Noise.  Tropospheric  Measurements.  Tropospheric  Analysis. 
Radio  Systems  Application  Engineering.  Radio  Meteorology. 

Radio  Standards.  High  Frequency  Electrical  Standards.  Radio  Broadcust  Service.  High 
Frequency  Impedance  Standards.  Calibration  Center.  Microwave  Physics.  Microwave  Circuit 
Standards. 
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